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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a polishing apparatus that can 
precisely detect the polishing end 
point in a wafer that is being polished 
and machined. 

SOLUTION: This polishing apparatus 
1 has a wafer holder 12 that sucks and 
retains a wafer W on an upper surface, 
a head member 22 that is positioned at 
the upper portion of the wafer holder 
and has a polishing pad 21 on a lower 
surface, and an optical measurement 
section 30 that measures the surface 
state of the wafer W. The wafer W is 
retained by the wafer holder 12 for 
rotating and driving, and is flatly 
polished and machined by the CMP 
operation of slurry at a portion to the 
polishing pad 21 that is crimped to the 
surface to be polished of the wafer for 
relative movement. Probe light from 
the optical measurement section 30 is 
irradiated to the rotary center (specific 
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irradiated to the rotary center (specific 
position) of the wafer W, and variation 
in the intensity of reflection signal 
light during polishing and machining 
is measured. In this configuration, a 
measurement position is constantly the 
same even if the wafer W is rotated, 
thus precisely judging a polishing end 
point in the wafer. 
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mmmmmmff)mmmiyt^mzm^-ri>^^&& 
mi^^m^mmtmm^mmmiinx^izmmm 

111^^2] mM?Mmmnmimn'p'C-i,zi£\,\xm 
mmm tmcti> h o izsmmmMMm 

MBTe^^aii, rv-ymmimmmizmm- 
b mwLbti>miiim 1 izimmm^m.. 

(»*«3 ] msdMMm^nmimsitmmmb 

tii,ti>mtiiMbimt. mm^s.m.m^m^^<r>tk 
mmmzm^^-^xi^^^tii&mifzrti-rmmMt 

m<^mmmm^ti>:ib i:^b-tm^ 1 1 

[««3a4 ] mimmmmmmmnmz 
m^^timmmmi^^miz^aiixmmmMm 

timtm^mm<r>miiim^izm-:i\>^xmm.mmmiz 
mi nM&.m(r)mmm^ti> z t ^mb ti> 
mmsizwmmmm. 
m-$m5] ^ (>i,zmMr}j-y^(r>mm.mmm^ 
(^mmiimsimm&mcnmmzismm'^mizi- 
ibbhiz. mssmiziiimsjmttzimstmtft 
i:mimi,zm^x^^-^^b-tizbi,zx'o . msm 

mm<7)mmi:m^h z b ^mibtim^ms 

m^me] mmmmammmmimLmm 
Mm<mii{tinzm^mizimtmmmi:it lx 



mmmmwi.zmmhh.xii n , 
mmBm b mmmta^ b mtmmmmizm $ n 
xmmmMmm(r)mmz9m^mx'hi>z b^m 
b thtmm 5 iztmmmmw:. 
[ is*is 7 3 miticmtiimim^im^mx'm s n 
tim^ff) 0 *. om^'^<^^immmziR o an ixm 
tmmmmcommmz:m'^-th ^ b ^^mbtiim 
m 2 ij^hm^m 6 co\.^-rtii—miztmmm^w.. 
mma ] nmsLmizSLmntzmmii^m 
mm^mz ^tcti^ hmtsMm^m^ b mimm 
mb inn^m^^x-mmmnmacrimmmmm 
mtxcL^'n 0 mm-nmi.zii\.^x , 
mmmmm<r)^mikm^:%^mzm^-fhit'¥m^u 
^m^xmiimi&m<nmmii\\iL^^zmmmmm\,zii 

mtm^^tih^-&im.<r>mm^mmm^mzm^^^ 
xmmmummthzb ■^mLb-thmmm. 

mm. 1 -'mmmi(r)\.-<.-fixi}--mzmi.(ommmm.^ 
m\-^xmtmmmxj\<r)^m^'^m.itfhjim:^t 

[000 1] 

mmaxx/wm-fim^zmL. ^t^c^#«s'>xMo^sg^g 
mmm'.z^m^mtmmmj.i.zmLtzmmmm. m 

■nmiizmti,. 

[0002] 

<7it,zwm{:mmm.bLxcupmm.t<hi. cmp^ 

WtSlSBI® (Chemical Mechanical Polishing :CIW 

p ) >m\,zii 'o'^mzmjmmtmmm.b Lxm\^ 
t>ix\.^h, -u. ^i^T'U xmjMX'iiimmM, 

^f'Uxmmi)^^m:t£<ts:-ox^x\'^h. tfz.m 
mmmmi^m'NtLxmmi±mtzi^. v 

mtm^m.(r)mmm}^mmizm< ^-^ t # r v ^ 

■^•S C M P (Chemical Mechanical Planarization -.WM 

itm^^mit. b m^ixh ) M*^masi*i±tc^rs 

^j:^mb^t(i>tiXi3*). Zff)i:o^mmMJHzmiti 
C M PgS*<*i6 htlX V , 
[0 003] fi£3Rffl<-^^>iiTS/.:CMPgm, -f^OS 
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1 2 1 im'omi(>nt:m^m 1 2 2 1 , Tstoi 
nm 1 1 2{±ii^L^v^Mi&^«T9fg^i 220 

[0004] ::cDj:^C?S)£$ix^CMP^Sl 0 IT 

SSWi 1 2^|31-:^|Sili^.:{iR*f:^|S){ciails$-t. 
^^mUl^l 1 2S:m$-ti-C'>x>'NW^yN--y Hffi{cE 

s4.tc'>x>'Nfii»gp«i 1 2mm^mi 2 2^0 

HSi: ^JiL^rA^'^iaJ^f^i&Sixl.n'x AWcoteBfSffi 
*^ >'N--y ^'ffii:<5DlSIKy^^E■f «.;^7'J-<?)«|}a6<It5j:t>' 

[0005] mmax'pizii, ^ff)mm^z in-situ 

h. ^ilti. '>x/NWtBfgA-7 H 1 2 1 t<7)S<^l^}i 

^is^^fcS:- mm^\2 2immith=i:-9ttz 
i2i®mmth^—^(r>hiv9 
n&m<^mtm^-th z t xfsim\,zm,th t ot- 

[0006] L*>L^Aif> h^U^'^fi^aiSAJW^tC^tg-t 

*^'::*c#<^fl:1-4CMPrD-fexm^$ix, ^Sie^ 
M POJ; 0 ^zx V ■y-'N'Srfflv^^t'iC M Prn-fex{c 

^mi,zwx-f. mm1^}^.^m^x't^J:\.^^i)^hht\^ 
[ 0 0 0 7 ] -?-::t\ ig^T^i;'>x>'^w^oaffl«»^&l: 
-Ct^S. ::o9fSgS10 2JiE19lCB&^tl.J:dC, 

•y H 1 2 1 i,zm.u 1 2 5 ^Ktt, mmm& i2 2<m 
fflitcgetsLTtit^ji^si 3 03!)»A>'>xAW(?)ffigf^ 

[0 0 08] Lff)i.otiMm^W,zi.hXi^ ^^'/I'CM 
p^sT I -cMPco;^i^rf>-f;iiaie»KCMP<oj: 5 

(CX h •y>'^•$:ffl^^:3^V^CMPro•b;^^C^^LTi>^l^^ 

hm\iwmmm^\ii^i^^^fimmx'k±*j:< . r 



[0009] 

^cUfgg^l 0 2T-«'<?c7)'>x>'N(COt^-CS')jgLBfig 
JdI?:^ LT as i: , X Mr t {ceflg^7.#.*«i:>-r 

as t -thmmmm^^^zn Lxmm^m^T-SL(r) 

•>x/N*{£ll5$*ll.<^T'*>S. ClilJi, $5*fi*ttiOfiJS 

t^ffi^j:}^mm^^ztiLXI.fh^^-^X\^h ; 1 5:S 

t *<. CM pru->iix<nimm^j:'smiiiiifc m pus 

^£'>X\''tz. 

[0010] *%BB«i. iimm^zm^xjs.ztitz{,<r> 
x-h 0 - mmmL'^^zmmmzmmmi^^m-^-t^z. 
t i)<x'^ mmma ximmmmimth >i t ^ s 

[0011] *^Bfl{i$^>{c. c:<7)J: 3^J5f^^g^ffl 
[00 12] 

tliLTt. IglOgSli. ';7xA{Cfettl.^^-f^i«(f--y 

rmmco&M'^y^ m.m'^^'^f'-yiiLWuz^'^xfS. 
'^m.-^mmi'~hti'm^j:^ztx'hi, -t^s:*)**. 
X ^ N t jgfK $ fi^s r -f ^ng ( ^ •/ r^js ) izumms."^ 

tz. itm'^i^-^j:^-<^-y^^-ti>m'^xh-oxh, 

x>'N±lcl3Jtl.r-<miSco<2gt J: oTfiKMl?? 

[001 3] ^fc. *HB$fflS(ct^d ry^mmi^-yr 
mm)i tii. •>xv'N±txbu-hTEH$fLjg^$ 

[0014] ^2(^wmii. ^m^mm. 1 3 0 tu^ 

jST*!.. t^j:hib. S!I«(S[B*<'>x/NH±t:fc(tl)t' 

(oy^mmx'hicr,i}\ ttzi^^mmizmi >i<n^^^ 
- >{mx'h h m-t''Wkx\i7f-m:ih, -5 tz^xh s . 
[0015] r o^cy>. ^<m^WQ\i.m^si^ 

%t. hX'k.m)\!zmm^-^im.\i. mzmm'^- htm 
mmmti^^ tx v ^7t<oT'*>s . tUi<oMts«*»^>5% 
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[0016] *iiBflji. m^^^v^ mumtmBiz 

«t s J: ^ izmmimimiSi-ti> . 
[0017] ±Mimf$Lcom^mmizii. w.mmmcomm 
mimmzm^th^'^m^uf}m^f(>iixii 0 . 

mi>m&co/-^9- y&m. h h \ AtyA w^m\-\zvks^ 

ib. msimm(o^m^.cr>^i\:2:mmi,ziS.t izt *^'-c 
tafo-c. mmtax'piz^mmzmmmT.^.in^'^ 

[ 0 0 1 8 ] ^fc, n^i^w^nmiimm'p'C-izi6\,^x^ 

m) ff)ti:>f)izmmnmit:mmmizm^^tL. % 

^m^mi. ru-y'%i:mmmwt<zmm-hmmuh 

tmt. mmmmm<r>mm^'t^^w(,z-r^-fm 

'mLx%hixi,m^±i^mi>^t{zi:*) ^ 
m.mmwm:m%thii 0 \,zmm^m.^:m^Lx t, i 

[0019] mmmamma^^^^^zum^tix® 
mm^ixmmmmxu. mm.^}L<.zhh^{m.im 
mnmnt^^mzi^-yxmrnrTh. mm.^ 
•mm.m\ii<nmmi\,zi.'>xmimtL^j:\\ * 
m^x'\tz.mmmtLtc\, ^isiiK+'C><>is^ it^fizat 
LTffl^L. m^m^m:im^m<<zru-y%i: 
mLx^m^m^h. m^x. ±smmizxti 
{f . mtbxm^j:m&iX'mmm(omm^<7mtm 
mizmii>:iti)K'^h. 

10 0 2 0] tti. MMmknmiimmmb-i^hh\si 
$Kmthf)mmmmi:m-simizm^^ti. m& 

$-*L. ^■^m^mt. rv-y^mmmmizmsit 



im^titkiht^ztizjir), 'imiiLmcomm^: 

mi^thioi,zmmi&m^:mfS.Lxh^\>\ 

[002 1 ] ±.m&mmmmxu. nm^mta^ 

^f}^n&&mtp.iiim'^(^tksiimmzm-^K^x'im^ti 
mmmmizxtm. ro-r^mm^ixim-m 

^m.i:'^m-^ZttfiX'^, Z<7iJ:ol,zm^$tih^ 

[ 0 0 2 2 ] ^rfc, ±iinmiiLm^tii3mmn^mz 
mis.^rLtz n^i^m mmzmta txmmMi^co^ 
unmrntrtkOii. m^m^minm&mtkmmzi 
-^xtkth^tii^^^mmnmtummzm-^^^xmmmm 
i,zmm^&mcomm^mim^-ti> x 0 izmmmm 
mmthzbiiK'^^. 

[ 0 0 2 3 J ; mmm.mmm^ivf::mm^ 

m^ tii. mm. ^^mf^'yx^^izmht'jx.yf- 

'>3y7y-yh (Orientation flat) (Note 
h) . r^^^^hV-^' (Alignment nark) mof^W, 

mmnzmt: t,zMmrzimtkmcomm 
mx.i,i^^^m.mm) x'h':>xhB:\>\ co^p^ 
mimmmmzxti\i. mmMmmm^tLt:¥f^ 
mmi:nm^m<r>mmtixm.mmi-^fziib. mmm 
m±<^mmMims>,i.z'i7\.\ s.':>'^mm<omn 

thZbifiX-^h, 

[ 0 0 2 4 1 $ <;>(c. rn-zr%<rMmmm'^<n^^ 

m.^wmmmcomimzmmm'^^izi-h 1 1 1 

%'^mb-thzb\.ziif). fmmm<om&^m&w.iii. 

hXomm^w.^mmhzb^,tit li^. 
[0025] iimmzxix\.i. wmmmtrnmnh 
0 kzm^^ixxn-m±.m^im<r)^wmiw^-si 
t£^r{5A\ mmmifimmm^rt'm^^znmmnm. 
^zmmixx. mmm<r>mmAmM.iiXT/^m^ 
m-m^Ltzm^mfrmmm^m^h. z(^tz 

Sr^stT m^&^m<^mm^m<^itmmiz&t 

IZbij^T^t. 

[ 0 0 2 6 ] ^te, mmmumm^mwmnMim 
mmz»m^miz^mhmmm^:ifixmm^s. 
izmmffyix. iimmb^mmbmmmiz 
^^ixxmmi^mim.i7mznm'^mmm^si: 
m&ti>zbi)<T^h. z<7)i:oKt:mmzitnmBau 
bmmsib i:m^^^¥wmmi:mm^Lixmn 
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[ 0 0 2 7 J ^fij, 5tfi!iiiSS{i»J9feffiT^$n7tR 

mi 

[0 0 2 8] ttz. :^^mizmmm:fjmi.i, nti^m 

mmcomm^irt/im/iizm^i-hm^m^mm^'^x 
mM^mzm-:s\,^xmMx^:mm•ri> . 

[0029] teLhcOj: o tfll^SiiJtBfe^Slc i m 

[00 30] 

tL\.^mmmiz^\'^xmmt?>. rnmxu. t-ry-? 

i/yy'XJ-tX (Danascene process) ^C^iV^TS^63i^ 
MPgMllifc7)if^^8g!^5rl31^^5^•ti3^c, ±M\z 

■n\.zm.Lx-mi.zmmf^y k2 iim^mi>tim 

m^^-vYlOt. xAWco^H^t^Srai^-r ■5.3^^11 
Sia53 0t&«ii.T<fB!c$^l.. '^xAW(7)"l3.Dfiig<7)a 

m^m^m^ Lxmrnisa-^'Ho c m p^mtJ)I. . 

[00 3 1] -^xAT-T'yH Oti, '>x/N*;un 2 
tCO'^'xA*;!^:/! 2*>f>T:6-lcMitCSl/T'>xA 

^^i-:}^ 1 2 5:3a^-r**;ur»«i ist^^Lxm. 

0±Ht{i;, '>xAW$:^^ffi|i*>/;,©«ffi^-t.5.ffi^^ 
fi)i5iS<t^>^l..g.t i: '>xAW<7)4i.C>$r'>x>'\*;U 

yi 2(r)mmmA{z-^^^h^)y—i'^)yytWiih 
iix\.^h (tttc^as^) . cimciO'^xAWji-eco 

e«l)ffi<S('J; '9F;r^colsIlK3ST*¥t::ieIlE$fi.5. 
[0032] gfg'N-y K 2 0 ti. TffitCSfaA'-y K 2 1 

rn'omhuh'-^'y^miib. i<o'^-/Hss«2 

2 $:S:}$LT±:fiitcSi:{c®tX|,xtfy H;H12 3 i: S- 
i^LTmSix. ;^tfyH;Hi2 37!)>11^L^l>IlH5lB 

mm^i\tmm>-^-v h2 i jrBr^oisi^irc**^ 
m^zm^^^h. 

[ 0 0 3 3 ] X AW(7)BfSJiH{±«> X 1 2 fc 



A.-y FgliW2 2 5rPl-:^(SjSfdSRJt:^|fi]tC|IlK$-tt-. 

mm'^-v K 2 1 co+'i:<*>^>x7 ')--^m^ttcifihm^ 

K 2 0 $rT|iS$-ti:rBf@A'.y H 2 1 x/sWcoM 
l5J)g®(CE« L , $ ^. Jcgflg^ -y K 2 0 •> x ^ nW(7)+ 

tfd. ZtilzX*). -^xAWcolSlieSA^A-yHffifccT) 

sc^n-it-r § 9 'J -iodfiSMfc J: i/itm^mmnpm s 
[00 341 z<r)CMPmT.iX'ii. il^siotcgf 

gA-.y F2 1 coster x>NW<7)iIgJ: ►>t.W^$<raEK 
Wf, maL!^>:«S*<0CMP^{E«3it'<TllS^«c^/lN 

mizmm-hzti^x^h. ttz. zcnxo^j:CMPm 
t^T'>x>'NWc7)iftgf®ffi*«sai$tt&. zcotiif), 

iStt^c 0 mm^ ^• •/ F ic^^Sr^tt/^ 0 -r I. .1 i: =3: < . 

[ 0 0 3 5 ] m 1 mmm.^z\^~h c m pg-i i xu , 

xA±iO!Rf^{ia$r|f)i-ri.#Ki: LT'^xawcoIhUk 

[0036] mm^m3 om. *jS3 1 . h--A;^r 

'J'y:J'3 2, Rlt3Kt^aJSI3 3fcil/f|l^L^:V^V>X 
3t^^^i:'*»f>^:0. 3tj!l31*>^>«aj$^i:''>:rD-/ 
3K^llHKttA{c}&oT'>xAW<o4"C^<2SCffSJtL. « 
W^®±(cF;r^x,-l^-y hfl mti.i<i>mum~^-^fx 
mSJS) conjg(7)t'-AX--Jf y h$:JBfi£^S. "^xAW 
*><?.<ORIt«^»St-Axr U 7 3 2f^$ix, 
S:St3K1^ails3 3T'S3te?ni.. 3t^i!l^SP3 0{i, K 

mm.^^3 3X'm!>^ixhmm^^<r>ms.tmm 

[00 37] '>xAW«, imLtz'JT-i-vy/\Fm\,ZX 
0 X AWco+'t^fiMA^'HiStft A t-a-r i. 0 liZ^W. 

m>^tix'^j-j\t^>vyi2ismiu^^tix^^h. z 
wco^ii5:^T-5Tt£--f';?xAW(7)4j,i:>iiis:(cKjj$ 

xAW3t)<@«KiBI!lSilT t>'>xAM±tfc{t&ai^;?.;K 
J: 0 •> X AWco+'C^<JSS:!|t«L-C'eo«H«BB<0 

[00 38] ZZX\ ^•7>'yra-\2Xlciim:>ti>Jl' 
CMPX\ -^OieiS>"«^'-y$::ffl.'>xAS:ji^L 

xmmtaj. itzt^ iz±Mmm<n^^m^ 3 0 f^as 
3e^sisss3 0f«jai$<ii.^t*ii«v^<iR„o 



:(6) 002-343754 (P2002-344^ 



CO 0 3 9 ] *^m®;fSl.CMP^El CfcV^t 
[0 04 0] 3t^JSg?3 0*iS)^LTV^S»ef 

[0041] 5^zixm^-^titzmmm.4)U. c 
ii. f^mi^m.8 oiiZ(r>n^m^i,zm':s\.^xmmii\i 

xmi^ith, fifoT, ZcoX'j^j:CMP^miZi^ 
xmmMX$ixf::'y3Lj\^zl,immmjVim<^i,i(i>':>'^ i)< 
KcK. CMPra-txt:mmmz^LxCMPmSc^ 
Xil~r-yh^\^±^ii:hZtii<X'^h. 

[004 2] <xiz. ^^m<^m2mmmmiz^?>cMP 
mmiz-o\,^xm2?:^mixmm-t^, zcocmp^m. 

0 1 , ^<r)±.-)jl,zim LTT®tc0f®A- .y H 2 1 A^JS •) 
#(t'^>ixS!5f@'v-yK2 0i:. '^xVNWO^Stt^SrJS 
^h^d^^SOt. '>xAW<0|Ili£^IS{ag$:«J 
ai-tl.ftS12^«Ji±igI54 0t5:«l;t.TlSE!t$^T., >>xA 

ixmrntm-th c m p^arft i> . 

[ 0 0 4 3 ] >5:t5. *lim^(Cfc(t.&'>xAf— 
1 0 1 gfS'v-y K 2 Oco^fii, J:y^3fe^«|?3 OO 

mmmm^m i njfijgsii: pi— cftsjti^. n- 

miz'^~^^^nLxmmmmi:'mi-i> , 
[0044] z<r)CMPmm.2x-ii. ^^m^mocr, 

{i^:<. lHllKWA*»t,Fjf^£7)^fi«r,7t'(tl!f^ifv:{i 
Slcig^StLTl^^. fi!oT. 3te^5!l«gS3 0*><i>BaSt 
$ii5rD-7"3K{i, '>x-'N*;P:ri 2*>'lHieiE«j$*i 



±tc(}!m. ^ISJU J: t^y N-rJ- - y * - xl-^ . 
[0045] Zeotzlb, •^x-'nWcoIhIIe (S!I^I2M^S- 

ft) izPF-^xmta^tLimmii^itt. xcommn'y 

«0S:{b(i'> x^NWcoMBfSE^frT-Pl^lc^ t & ^ i: 
[0046] Zffiii 0 {.zLXISC^^tl^WM^^^im 

im.) i:m'^Lx^m^i^^ixfzmt(r)m^ff):^'k^^ 

ilitChtciO. ^OttSii^cORI+^S^W^tt (05 

nnimm^UA o{i'>x>'NwoisifeftS(9^!f$^t.6 

[0047] «)SfiB^aia!4 OJi, 3K!l4 1 i: ^<7)3fe 
ag4 l*^<ic03KSreiai-r.S^aiSl4 2fcS:^rLT?g«$ 

ixh. m^A lii^hWiH.'^tifzmm'^crixwsn^x"^ 
xJ^um<r)9mimt<zKmt^xoi,zmsA^ix. ^Mii 
ato i/Nw*ij)^ b ^ Mx.j\mmx'WM^ixtdm 

^m^^A 2(CAItL. gS|^f^M^^•>x-'^W*^fc^^t 
[0048] ZCOtzib. '>i>'\*/P:J'l 2tC'>iyNWAi 

3aLT^^l.^«e?^iiS4 2T-RS^3K;^|^m$i^, mm 

M5r »> X /NWlcmS ii/v! y -y f - ^ tzii:^ 0 xy-f- 
3>'7 7-y him&tX\>\imziiMM^i}(m&^iV^ 
^\ t^oT, 1^a3S§4 2Tm$^ti.7t^jS$-H-t|-fl. 
c:tT\ '^xAWioy.yf-^AJiiiSt&Rra^^ai-ri. 
c: fc**T'# . ::o^aifi-f (cJ: •? >>x/NW<oftgfi!:S5- 

nm-h z t *»'T-^ I. , n&{mmtiiSi4 o vmoi^ti 

immmm^^ 3 0 iziii:h $ . 

[0045] m^m^s^s 0T'(±, :ftffij2:afi?ajsP4 0 

*'i^XlT^tlhm^i:\'U:^'tbXm^\ ¥flr,c0[sl 

3 0(:oji^{iat^ijgaaeiajg?4 ocotknumt^m 

U 0 i fz\±±k1f' 0 B# ) x>'NW<O^Jg<JM$- <9 = 0 

ei:a«-r^uf. ;<^y>y^(?)«iajmw*^a!i^ss3o 
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[0050] m^m^us o ni. Kit^m^Uss 1 1- 

f-:?b^j:lf}<. K^mti'^^itt^m^(^^^<fSi {m5 

[0 0 5 1 ] S/i, y -:'f-iO«||lifi-^A>f,-|lHKigWrt 
'>xAWcr)^}i®r,±^^t>^^T<9=0^7):ft®{a 

tuns ix'^^^iihmm^itmt^h. 

c 0 0 5 2 J mmmsisoii. ioi 0 tc t•c^#7t^# 
^iiLm(r>Kmm\:m:t>^(>m^co^mtwimiz tx 

cmP^m.2t,zXtHi. Br^c0^fl±tc{agf &ffi«cD 

ixmmi.zm^i^.'^.^pm-ti.z t m-^ h . 

[005 3] ttz. CMPgl2Tm^Sl^gE3 0T' 
'>xAWc04"t>fiia5-^-:?-n.'i!S*^^V\ t^-> 
T, m^^'v H 2 OOSilKllJaJ'hiOaS^riliSfiiaS: 

m%-thztx\ m^m&^3(i<r)m%x^~/vtmm 

A-y K 2 1 X-mhtih Z t *<^< , SSt^S^i+ffliS 

mmta^^TozbtfiX'^i), zixizx*). mmi^ 

ffitif 'o0^c0^rt^'>xA?:^^S;t*<X'#, CM 
[ 0 0 5 4 ] ^riJ, l-lUiBflL:^>:llififif!lT{i. '^'x-'nW 

m&{m^:tkti!,-ti.^fik IX. n^itLmmmm 0 
:cJsvimm{iLmemm'^mx%tnii:<. -^xa* 

/l^ri 2c7)|si|K:f|]g{jaA>t>stg6<)K'>xA<7)^Sea 
[0055] '>xAWO/-yf-fiSt— ^«ORI 

^ss:^r-rs'>xA*/^n 2<7)±s{!ig-^sffifia, ^^f. 

ig®^tC/lNSO5 7-Srffi0Wt. COS^-cOlslte^ 

±5:fl]geae!ajs?4 ox-^-^'— x o tzm^-tti 

If, X A*;|^r 1 2C7)1DISE(:J; tj 5 7-*<3K5i4 1 CO 



t«T'tft<, n/xAT^/U:?'! 20lHlls^^jSS-D-5"J 
j:ya-rmX'^tiitll<^X'$)r,Xh^KK 
[ 0 0 5 6 ] »:tc, ^%mcr>m3mMsMBI,Zi^lC M P 
Jiatoi^T03Sr#raLTiKHB-ri.. CKOCMPHa 
314. '>x/N-r-7'/H 0, !?flgA..yK2 0, Tt^il^ 
g|53 0fcJ;i;;'>xA:ftjK{5ai^itigp4 0$:(iiSCMP 

5ia 2 LT , 3 0 imm^ y h 2 0 cro 
'jmil z t -c^ X AWt7)ijifi:^[Sit^i!j^|gtcigtt. 
^ <^^mmi±izh& ^^(aacosE^cs^ ai^ ltw 
sjDi-ri. c M p^mvhh. 

[0057] ti:hib . C M Pga 3 X'ii^^m^^ 3 
0 t^Utt 2 6 Sr^i- LXm^^ •/ K 2 0 CBX 0 #(t t> 
flXa*). Bf^'^'yK2 0Offiillf^{Cf#DT'>xAW 
<7)^i:firiS]t^EfIfll!j (Mi!)) ^tg(cm$ix-cv>i,, 
gf^A,.y K 2 oeDSBf^ijiifflii. m^m^^s ocom 

SX'1^-y h^^-^xAWCO+'O (^fir = 0 ) tnmUU 

mm^-y H 2 o<30iSi)ii»g(c;i4A.-y Kcojsufia^fi^aj 
thm«){iLm.^tiiS^i)mi-r^tixti*). ^oi^aspt-gi 

a5$*UtSI!lffla«!tii<l-i-*53E?aj^Si53 0{CA^I$*l 

[0058] ^^m^mou, Si)(iaeta3gii*>4.A 
;:?.7K-yh-<7)^}ifi:fr[S]fiar^^46i,i:tt{c, n^&m. 

fjll^X.-K-y hWftlgjaa^S-^ftS. -^xAWitJ) 
h t^T CO r ffliSfe i If r ffll*rtcO A':^' - y (ia 

fi* ) ^ ( r , , 6't ) <0J: a izm^^ix. Kltimdii^S 

ix-^m^ti^m^mm^i^i^. ^oi^tct-c^ 
^$^ii.#^faa<oRw$fi-tJ:]ix 0 ai-r ^ t t-. x 

NW±<offiS<Ofi[a2: LT SK!»«i2a<OS:«$<7) 

[00 59] cMPsia3T'{4. ^^M&^somm 

'V"/H20ktt,lcSi)^l!)L, -J-cOflU^Kro-rE 
±$:)ijS-f SA'rJ'-yOKW^SrttaJ-ri.. tSI-oT. 
xA;f./l.r 1 2(7)|sIiEaSSr'^-y Ha5W2 2cOiSift^l6 

^ztx\ ffsmhtcft & m-fm ( ^^^f ^is^vt^^ 
-yfiia) ii^^ixmm^itim^thzbf}<x'^ 
zcoj: diz^^^nm^^mm'm^m o<r> 
^^smizmi&iii zbii^x'^ . "^x/Nitoi^o* 
^trnx-mmeo^m^m^t^z b h . 

[0060] "^xAWSrlfillKS-y-TJiejlIXSrif-JlHiSE 
■^^LtzW&'^^-y<r)m^ziUft:,-o^<nmiz. - 

miz^3.f^^ii'^m.icme:LtznJbn^<n\it3 
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[00 6 1] cMP^i3t-{i, m^j:m^mmzhi 
[ 0 0 6 2 ] jxfc , *^Hfl<om4 mmmmizi^i'C m p 

^ltCO<,'>Tll4$:#BBLtiKH^-ri.. Z<r)CMP^W. 
4(i, iaL/iS3|^Jg®OCMP||S3i:S^0. 

•S. =S:*5. n^x-'N-r-r/H 0. 0f^-/H2O. 
«I^SP3 Oc5i*)aiffi!cfcil^'>xM:^S{iSeittja54 0 

[ 0 0 6 3 J CM PJIS4 tii:3iefiai^SS3 0**. 0jn 

{mm) -^mitzmfH^tixnK). mm^s^socnm^ 

i®$ti-ci,^i,. mmmizii^^mmommL 
smtii-ti>m}&a»i(iimmtt>tixti'j. 

( 0 0 6 4 J ^'^m.m oimmmmiiim-hA:f] 

x^^^^ti. mM±m.^^3 ix-m.^tihmw^it 
I. 

[ 0 0 6 5 ] c M pmw.4X'\i., ^m^ms omm 

^GMI,z^-thZti)<-C^?>. Zff)tzif). '>x>'N*/k 

y 1 2 <^iiir^^ t -7^20 mmm. t <Dmi^ 
mm^) mz:&:k$tLi>zt^j:<. n^ifsm-Uzm 

omm^xJ^■!i^^)uy<r>E^m^tmm^^tx1^m 
mt:m\ hh^m^^m^moiisimnzm^-t 
xm-im±.(r>$'mm^n~^^mcr>mm-fyr 

[00 66] Z(7)fzlib. m.Uz!mi^i^-i-&CUP 



mm4t,zxm, wmMxtmTlxm^±^z^:L/^ 

pmw.3 b wimiz'^ji^s^meoKmmmLxwim 

^mmcrtiii^'o^im^tiz bt<x'^ . ^hiz, s 
MffcoJiv ^s^mz':>i ^xmmi t-:?- l^a^ <^a* 

zbi)K'^h, m'>x. mmm^ii^(7immmi^-o^ 

ZbtiK-th, tfz, ZixizXO, CMPra-bX*:$5 

m^i,zwiLxmxj\.-ry h(ocMPim.$:m&^th 

Zbti<X'%h. 

[0067] ^Tij. w±o*iiifim-{i, mmnmib 
iJth^^z-:>\,^xmmLtzi)\ mmnmimmm 

[00 6 8] CMP^gt LT, 's-yHgi5«2 2 

ff)wmmmi}^±.-n\,zm\^xm:fmm<m^^mim 
-9 T t> ^ < , i Tts 9 tc^^ L/C i d ^j:m^<^mm'^m.\.z 

[0069] S 7tJiLh(7)#||S6ffMT{i, ^ ^/l/CM P 
09farn-fextoi,%T, 3t^SJ^SP3 0*'?*Sfl^®£7) 

$il.Si.c7)T1±^r<, mf^Wm'm'i-'rfm. (Shallow 
Trench Isolation : STI ) a^tmmi^^itt 

tmc M p oufgro-bxtcov^T i>mm^mx'h h . 

[00 70] I16{i:, ^^CMPiOJ3f)grn-lrX{c*5 

■r&<^{w»3l[^:3t^jffl^ai5 0<0fill«fla]S:5^LTfc 0 . 
ClflS T'CittHH L?t C M Pgg 1 ~4 «03t^ig^SS 3 0 
{ift-iT . tfzii^^m^^ 3 0 cjoi-TEig-rs d b 

izxf). ts.mmc M p <mmtb mmizin ozbu^x- 
%hcupmm.^nm-h> 

[0071] ±^^^i:m.imiLtz^^ff)CUP^m. 

i-'Abnmb^^htzi^wm&M'mL. ot. 
[0072] 3e^sa!5 o(i. m.5 1 , 3Kas*»*>!it 

52, 53, 5 4, 5iej!g5 l*»<i>ltai$ilfcrD-P'3t 
Srjgjii L-:? x^-NWAx^iORItft-tTt^rRSt^-ttl) t'-i^ 
XT') -y^ 55. t'-AXrUvrJ'T'WOii^il/lRit 
«^SrS<a!l^(7)UyXt5j:l^5 5-6 1. 6 2, 
63. 65. XU-!'h64. 0*f)fS^66, RWft^ 
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[ 0 0 7 3 ] iti!g5 1 \i§'m^m^ijr>}^^mx'h 

4T"&W*t3'J>-h$tl. >>x-'NW{cSttAltL 
ft^xVNfflitcmS^^TK-y hfl (^;c.(f <^200ium-^ 

[00 74] '>xMW*>f,(7)Rlt«-^i:7)3-^. jERW 
3t (Oy:?^) iiPyX54$r^LTt'-A;?.r'J 
5 5T'RSt$ii. jEm^i^'J^-h-thUyXei 
X'im^WftlZ^tl. 57-6 2, L'yXeSSr^LT 

/^mUlJiftS^ 6 6 CAStt I. . 6 6 T'iiS^^tC 

^tfzmnx-m^ix. v-T-by^e7i,zMit 
I. 

[00 7 5] T^<^XJ'<:!>-yf}mjS.$tltz'yx 

hf}^^^^. mmx^-vY-ii. M-^'-ycotr-zf- 
mm^mm) d. 3K«7)^^Aiij;i;ifii}fr»:ia:n (n=o, 
1,2,-) izmtx. d^^'^P^ti^mnme-nrnz^ 

[0076] 

[itl ] dsine = nA 

[0077] it^si^gp 5 0 x'li. mfim±iEmyt 

*7ttf>, iERM5efcS^:SASt^lfpyX6 3(cAW 

U-vX6 3c7)jic6i:^:5r.g>:^l«I{Cl*f$tT-2., X'J 
•y h 6 4{i]E^3t*5^-$?l' VX6 SOm^ffiMtidS 
$*lTfc 0 , lEKIt^mmcomimiZ coxV-yh 64 

(ciOiiTtstii.. dWw^). mmimtatSTeeiz 
mmt hzt ifx' ^i'. mim- 6 6 1 wiERSt^fo;^ 
A»'AStL, ^<^^mz^ttzm\finxmvi^ixh, 

[0078] ;c7)J:3lcLT'J-T-fe>-9-6 7tcAW-r 
§iEOt3t<i, lslSfl&^6 6T'«*{3ft-fCIfi]t)fS<X:J)- 

'it^ixx\.^htz)!b. i^^m^t<nm.rs.. -f^shh^ 
zmm.!S.%m-'h\imtix%m^^ixxii^ . 
fmmm^m-^z-^j:h. 

[0079] mM-^mme s\iK-))^ixi,9fmm 
^i)^hm-^^>!bh. mtu. -^x^NwcoastcsiOj 
mwmwm^^tix\^h^\,zr>\.\x:h.ht. z. 
mw&mx-m^ixh^m.(r>mmmw^zmt 
fi'Htwm.inh. ^m.<.znthm:m.^^<^mi 



yythm%mm^'^^\ m^w&<nmmimh, 
zm,\,z^m\m^titzitn5 1 mm.fs.'^mm^ 

[0080] t^oT, ::coj:oHLT*tf>'?>iil>'>x>'\ 
wcolJi^^H^^- ^ — r S ; i: T-^ x.'NA<0r«fig{@ 

^fitj: *)mm^m^m.^-t^j:h*>tmmupi,z 

( 0 0 8 1 ] »:t2. :i$^%mizi^h^MVlirfU xtogfit 

jiro-txS-;^:?-h-ri,i:, ^ -fx-f-yrs 2 0 Ot' 
J^:(C^«f-l>Xx y7*S 2 0 1 ~S 2 0 4<7)4iA>f>jHS^ 

m^miWRL. \^-ftii)^x^-yrizmts. 

[0082] ZZX\ Xr yrS2 0H±'?x/NO^S 

i:mt^^hm\LlMXhh. XT-yrS2 0 2JiCV 

D^tci 0 xJ^m\,zwm'^mn.wmw>m-hc 

VDXmXhh. XT'yrS2 0 3«i'^xyNtCl;S$rM 

0 4(i';7x>'Nfc:'f jj-y Srfl*>atf ^ ^tytT^)^;^^!^^ 

[008 3] CVDIg(S2 0 2)tL<««®g^ 

S(S2 0 3)^0f^T^ Xr-yrS 2 0 6(3®;^, CMP 
iSSr'^T oi}'Eo t^Pmth . ^Tb^ft ^*l^lc(iXr -y 
rS207f=jttf*^ ff9Ji-&C<iXT-yrS2 0 5t 
jitf. XT-yrS2 0 5«iCMPlST-J).l>. CMPI 

uxf,i:i^w^i,zxmmmm. (cmphs) tcio. i 
^zi.hy-7iy y<7)m&m-h^'tThtL i . 

[0084] CMPXm{S2 0 5)i>l<imitJ.m 
(S2 0 l)c0f*TXT<yrS20 7{Cjltf. Xt-xTS 

2 0 7Ji7^ h'jy^^77-fXST'*.&. zcnxnx'ii 
•^xA/veoPi^'xhco^^fi. Sl3l£Sia5rffli<^;tll3l£{cJ: 

S'>xA/^<7)|HlK'''<^'-y«0^^ft»t, fSifetTt'fxA 

(^miSii^'UhiXh. $f>tc, iX<7)XT'yrS2 0 8(i3S 

« L/:; 1^ vx h {gjy^hogB^i-lrx -/i-yyi^zj^m^ . 

^n'ik\^>x mmmhix. X •yf-y^^*^a^t•^^ 

[0085] XT>y7-S 2 0 9T£>S^^IS*^' 
^7U>:*'2rl<ML. ^TLTV^^J-rtUfXr yrs 2 
0 0 tcM 0 . JfecOXx -y r$:S 0 S x /NitHffi 
/^9-yifim^^ilh. XT-yrS2Q9X-kJ.Wfi^ 
T L/i t^ilBiSiTiitfxy F fc^l, . 

[0086] *^BB{c J:Si|i3?«CTAM XW^WX' 
(i, CMPlS{ci30T*l6B«lc*'*»l>J5fSgS^ffli'^ 
■cv^l>3ti6, CMPXg<ox;u-r-y h*^i6i±-rs. d 
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^t^hh. tea, i.m-mwf'<^ xm&r^^^m 

f'UXttch. 
[0087] 

m.i,ziiti\i. \mmm(r>mwimiif^mzm'^-fh 
jt^iy^asar^L, z(r>m^m^uimmisii.Mzwm 
mm^zm^^ixtzm-^m.<r)mw^^m^-fhfzib. 

W!Si\mm<r)^m^m.crm.^iwmi,z^t hz.t tn-^ 

mmm^m^n^ztn^x'^. ztuz^'o. cmpt 
u-txv^mmz'§mLx^^^:^/i^r-y h^-r^mm 
mm?:m^tizti}<xt^. 

mmmx'$>i>, 

[02 ] :^wMcom2mmmizgkmm^mifFtm 
mmmx'S>?>. 

ims) :^mco^3mmmi,zmhmm^m?:ir:-m 
mm^mx'h^. 

[04 J ^m<^m4m&mm{zi^mmmm^^-m 



wmimx'hh, 

[ms] ^fiucMPra-txizuK^x mw}i\jLmizm 
iti^ntmmcom^mmy^t^mx'h 

[06 ] nti^mm^mzm'ih%^m%u<r>\m-mk 
[07 ] ■^wmz^hm^^f^rn^x^^yu- 

[09 ] ^mmmmffimmmmkmm 

x:hh, 

1. 2, 3. 4 cMPS^a (gfiigg) 

1 0 '^xf^y—flV 

12 -^x/N^/wr (wifeiiiffi^ai) 

2 0 g{gA..yF 

2 1 mmn-/¥(mmum 

3 0 jfe^aa^siJ 

3 1 %m (W3nm) 

3 3 ^3t«tliS§ (3fe«iaigi5) 

4 0 ni&mim^ 

5 0 JK^llgglS 

5 1 m.(fmu) 

6 7 y:^r-b>'-9- (3l£«8ail») 



[01] 



[02] 





[@5] 
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1113] 




90 




[US] 



lOI 



\ 



I2U 
122' 



113 
112 



[07] 



[lEE] 



XS? 



NO 



szou 




it X S 



CVDXS 




S204^ 



xa 



-S207 



.S208 
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//GO IB 11/30 1 0 2 GO IB 11/30 1 0 2Z 

Fr$'-A(##) 2F065 AA50 BB03 CC19 FF44 HH04 
3C034 AA08 AA13 BB93 CA05 
3C058 AA07 AC02 BAOl BA07 CAOl 
CA06 CBOl CB03 DA17 



